. Classification of patellofemoral disorders [5] .
I After determining the onset of symptoms, the quality of the symptoms must be explored. Shooting or lancinating pains may be associated with neuroma, whereas dull aching pain might be consistent with excessive lateral compression syndrome [6] . The how subjective a patient's assessment of swelling can be. A knee that looks mildly swollen to the physician may be perceived as "basketball sized" by the patient.
Specific functional disabilities need to be discussed. During this part of the history the patient can be assured that the physician truly understands the extent that his patellofemoral disorder impacts upon his lifestyle. It is sometimes very surprising how two patients can have seemingly similar conditions yet one is profoundly disabled while the other is minimally affected when specific functional history is elucidated. Outlining activities that can or can not be accomplished by the patient puts limitations in very clear terms. Often this information is valuable when assessing risks and benefits of proposed treatment or in evaluating outcomes.
As a prelude to the remainder of the examination the patient is required to point with one finger specifically where on the knee pain originates and where it travels. Pain diagrams can be a helpful adjunct. Knowing the exact locations of painful areas is important as one begins to examine the patient. Delaying palpation of painful areas until the end of the physical examination enhances the reliability of the exam and fosters trust between patient and physician.
Physical examination
Physical examination of the patellofemoral joint should be performed in a consistent, methodical manner. The patient should be observed standing in a relaxed position. At this time, one should note the alignment of the lower extremity (varus, valgus); indications of rotational deformity, such as femoral anteversion, or tibial torsion; pronation of the feet; limb length discrepancy, and the general orientation of the patella should be noted. Closer inspection of the knee with the patient standing allows observation of any scars, areas of localized swelling, bumps, or bruises. The general contour of the quadriceps should be considered, especially the bulk of the vastus medialis obliquus.
The patient should be asked to walk naturally so observation of gait and active patellar tracking can be made. Try to get a sense of the line the patella takes as the knee flexes. Also observe whether the motion is smooth and flowing or whether the patella "hangs up" and then snaps into the trochlear groove. Gross motor testing of the musculature about the knee can be initiated at this point in the examination.
With the patient seated, motor testing of the knee and remainder of the lower extremity along with neurologic testing can be completed. Inspection of the 900 flexed quadriceps angle can be determined. Prior to initiating palpation, areas of greatest tenderness should be reviewed. It is essential to insist that the patient point to the discrete areas of tenderness. The examiner might then avoid these areas by working from non-tender to most tender regions during the palpation. Peripateilar palpation can start with direct palpation of the tibial tubercle, patellar tendon, and inferior pole of the patella, which are all prominent in the 900 flexed position. The fat-pad and soft tissues along the sides of the patellar tendon, the anterior joint line, palpable portions of the anterior femoral condyles distal quadriceps, and any anterior scars (such as previous arthroscopy portals) should be carefully examined. The examiner can help a patient localize sources of pain through a methodical examination of anterior anatomical structures. Since the patella is prominent in the 900 flexed position, the full circumference should be palpated searching for tenderness at the retinacular attachments medially and laterally along with investigation of the quadriceps tendon insertion superiorly. (Figure 1 ). The exact location and degree of knee flexion should be correlated with elucidation of symptoms [9] . Flexibility testing of the quadriceps, hamstrings, and iliotibial band are essential in assessment of anterior knee pain. This is an aspect of the physical examination too often ignored. Quadriceps tightness can be quantified by measuring the heel to gluteus distance with the patient lying prone and the examiner gently flexing the knees. Both the absolute value and side-to-side differences are recorded. Most patients should be able to touch their heels to their buttocks when prone. Iliotibial band tightness is measured using the Ober test. This is done with the patient in the lateral decubitus position -affected side up. The hip is extended and abducted and the knee extended to start the test. From this position the thigh is allowed to adduct with gravity and the distance of the medial epicondyle to the table is measured. Most patients will feel the stretch in their iliotibial band. Normally patients will be able to adduct to the point that their medial knee touches the exam table [10] . In assessing hamstring tightness, the patient lies supine on the exam table and flexes the hip 90°with the untested leg extended and flat against the exam table. The patient actively extends the knee of the leg being tested. The popliteal angle is measured and can be compared with the contralateral side. Finally, ligamentous stability and specialized tests (e.g., McMurray) should be performed to complete the examination. It is sometimes helpful at this point to use localized lidocaine injections to help define the locations of point tenderness. These injections can be of local anesthetic for purely diagnostic purposes or a combination of anesthetic and a corticosteroid for both diagnosis and definitive treatment if one suspects inflammation. 
Radiographic evaluation
Merchant axial views are a very good screening examination when assessing patients with anterior knee pain. When performed in a standardized manner they can reveal patellar subluxation, tilt, or a combination of both (Figure 2 ). One can also get an appreciation of the bone quality and patellofemoral cartilage space remaining. Increased subchondral sclerosis is indicative of compensatory changes from excessive pressure [6] .
Evidence of prior patellar dislocation, such as lateral tochlear shear damage, medial patellarfacet fractures, or avulsion fragments from the medial facet can sometimes be appreciated on the Merchant view [11] (Figure 3) . Further plain radiographs, such as an AP, lateral, and a notch view, should be included with the initial x-ray series. These views are particularly helpful to assess the remainder of the knee for contributory abnormalities and to rule out loose bodies.
If one needs to confirm suspected patellar subluxation and/or abnormal tilt prior to surgery, then a CTb study may be warranted [12] . Usually CT will be reserved for those patients who have failed physical therapy and for whom surgery is being contemplated. Most anterior knee pain patients will not require CT. The specifics of the CT examination performed in progressive degrees of flexion is best described in Disorders of the Patellofemoral Joint [13] . Through this examination, patellar congruence angles and patellar tilt angles can be reliably assessed, and the determination of abnormal subluxation and/or tilt can be assigned (Figure 4) . When contemplating surgical intervention this objective assessment is vital to appropriate management. In our opinion, MRI is rarely helpful in evaluating these patients and should be done only in unusual cases to rule out other pathology such as tumors. CT is cheaper and better for imaging the bone morphology and patellar alignment.
In difficult diagnostic situations, a bone scan can often be helpful to clarify the situation. The differential contribution to symptoms in patients with patellofemoral arthritis and malalignment can be determined by radionuclide scanning [14] . Differentiating trochlear from patellar lesions is also possible with bone scanning. Reflex sympathetic dystrophy can be confirmed by its characteristic clinical, radiographic, and radionuclide pattern [15] . Establish a working diagnosis
The ultimate purpose of the history, physical examination, and imaging studies is to establish a working diagnosis. One must avoid indiscriminate use of terms like "chondromalacia patellae" (CMP -"could be"; "may be"; "possibly") "intemal derangement of the knee" (IDK -also meaning "I don't know").
Nonsurgical treatment
Once a firm working diagnosis has been established, a treatment program can be organized. The principles underpinning non-surgical treatment depend upon identifying symptomatic areas of stress and eliminating or reducing them by altering the patellofemoral biomechanics.
The first step in this process is relief of pain. This can be accomplished most efficiently by relative rest; a course of non-steroidal anti-inflammatories; and anti-inflammatory modalities, such as cryotherapy, friction massage, phonophoresis, or iontophoresis. Sometimes an injection of corticosteroids directly into a localizable area of inflammation is helpful. Elevation and compressive wraps or neopryne sleeves can provide a mechanical means of controlling swelling and effusion. This first step is followed quickly by a physical therapy program designed to attack the abnormal biomechanics which predispose to the patient's condition. Therapy prescriptions need to be precisely tailored to the working diagnosis addressing the presumed underlying biomechanical deficiency. Tight quadriceps, hamstrings, or iliotibial bands should be progressively stretched. Patellar mobilization techniques can be used to loosen tight retinacular structures. McConnell taping techniques may be helpful to reduce pain during physical therapy and sports, or even for daily activities. Taping often provides dramatic improvement in the patient's symptoms and promotes confidence and compliance with subsequent therapy [16] . The next step is strengthening. The quadriceps especially the vastus medialis obliquus is targeted. Initially this should be isometric and can then proceed to high speed isokinetic and onto closed-chain exercises. Slow speed isokinetics and resistance exercises in the high flexion range of the knee are to be avoided since they allow high compressive and shear forces at the patellofemoral articulation.
In general, this rehabilitation process takes six to eight weeks to make any significant initial progress. The physican should reevaluate each patient after this period of time. In the majority of patients, this physical therapy regime is successful. If after three to six months of compliant participation in such a structured program, the patient still has disabling symptoms, an evaluation for surgical intervention can be considered [17] . CONCLUSION Anterior knee complaints can be a vexing problem. It is important that a systematic approach be taken to arrive at a specific diagnosis. This approach requires a careful history emphasising the onset, quality, and quantity of the patient's symptoms. Questioning needs to be detailed to provide information specific enough to be useful in establishing a diagnosis. Functional limitations should be clearly deliniated. The physical examination of the patellofemoral articulation needs to be methodical. The examiner must differentiate sources of pain in the bony structures, the static soft tissue stabilizers, and the dynamic (muscle) components of the patellofemoral region. Once again each finding must be specific enough to contribute to establishing a diagnosis. The necessary level of reproducibility and speciflcity of physical examination findings can only be achieved by a careful and systematic examination. Radiographic and other imaging studies are chosen to provide complementary information to the history and physical. These studies allow the diagnostician to further hone the differential diagnosis. A working diagnosis is determined prior to prescribing treatment. Treatment is predicated on changing the underlying structural or biomechanical abnormalities that lead to the patient's complaints.
